Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.044; wR factor = 0.130; data-to-parameter ratio = 11.4.
The title compound, C 24 H 29 NO 7 , is asymmetric with a chiral centre located in the pyran ring and crystallizes as a racemate. The coumarin ring system and the fused pyran ring make a dihedral angle of 10.46 (8) . A short intramolecular N-HÁ Á ÁO hydrogen bond between the amino group and the vicinal carbonyl group generates an S(6) ring. Intermolecular C-HÁ Á ÁO interactions contribute to the stability of the crystal structure.
Related literature
For the biological activity of pyranocoumarin compounds, see: Kawaii et al. (2001) ; Goel et al. (1997) ; Xu et al. (2006) . For a similar compound, see: Inglebert et al. (2011) . For bond-angle distortions, see: Chinnakali et al. (1998) ; Kumar et al. (1997) . For graph-set notation, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). et al., 2001) . Some naturally occurring pyranocoumarins show antiulcer activity, antihepatitis B virus activity, cytotoxic activities and anti-TB activity (Goel et al., 1997 and Xu et al., 2006) . Outside the biological applications of coumarin and its derivatives, there are also applications as cosmetics, optical brightening agents and laser dyes.
Fused benzene and pyranoid rings form the benzopyran system, which can be described as planar, with the dihedral angle between the best planes of the rings being 2.07 (11)°. The coumarin ring system, consisting of atoms C1-C6, C7-C9 and O1 and O2 is almost planar with maximum deviation from the mean plane of 0.033 (2) Å for C8. The coumarin ring system (O1/C1-C9) makes a dihedral angle of 10.46 (8)° with pyran ring (O3/C7-C12). The coumarin ring system and pyran ring make the dihedral angles of 77.56 (10)°, 17.74 (7)°, 87.03 (10)° and 9.74 (6)° with the two methyl carboxylates (C13/O4/O5/C14) and (C15/O6/O7/C16), respectively. The methyl carboxylates are almost perpendicular to each other because the dihedral angle between them is 88.84 (15)°.
In the benzopyran ring, the bond distances of O1-C9 and C9-C8 are 1.372 (3) Å and 1.448 (3) Å, respectively, indicating that the electrons are delocalized in the ring with the carbonyl group acting as an electron-withdrawing group. This is corroborated by the fact that the benzopyran ring is planar. The title structure exhibits the structural similarities with our previously reported structure (Inglebert et al., 2011) . As observed in other coumarin derivatives, the C5-C6 and C7-C8 bonds in the coumarin moiety show double-bond character and steric interactions cause the widening of angles C8-C9-O2 (125.0 (2)°) and C7-C6-C5 (125.24 (19)°), and the narrowing of angles O1-C9-O2 (117.22 (18)°) and O1-C1-C2 (116.82 (19)°) from 120° (Chinnakali et al., 1998; Kumar et al., 1997) .
The carbonyl oxygen atom O6 acts as a bifurcated acceptor, accepting both the intramoleclar N1-H1···O6 and the intermolecular C23-H23A···O6 hydrogen bonds. The intramolecular bond generates an S(6) ring motif (Bernstein et al., 1995) . The crystal packing is stabilized by intermolecular C-H···O interactions (Table 1) .
To a magnetically stirred solution of 4-hydroxy coumarin (0.162 g, 1.0 mmol) and dimethyl acetylenedicarboxylate (0.142 g, 1.0 mmol) in CH 3 CN (10 ml) was added a solution of 1,1,3,3-tetra methylbutyl isocynaide (0.139 g, 1.0 mmol) at room temperature over 5 min. The mixture was then stirred for 24 h. After completion of the reaction, the solvent was removed under vacuum and the solid residue was washed with n-hexane and crystallized from CH 2 Cl 2 -n-hexane (1/2) to give the product as white crystals (0.368 g, 83%). 
Refinement
The H atoms bound to the C and N atoms were placed geometrically and treated as riding atoms, with d(N-H) = 0.86 Å and U iso (H) = 1.2U eq (N) for the amino group, with d(C-H) = 0.93 Å and U iso (H) = 1.2U eq (C) for aromatic, d(C-H) = 0.97 Å and U iso (H) = 1.2U eq (C) for methylene and d(C-H) = 0.96 Å and U iso (H) = 1.5U eq (C) for methyl groups. The rotation angles for methyl groups were optimised by least squares. Symmetry codes: (i) −x+1/2, −y+3/2, −z; (ii) −x+1, y, −z+1/2; (iii) −x+1/2, y+1/2, −z+1/2.
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